INTRODUCTION
Fluazifop {2-[4-(5-trifluoromethyl-2-pyridyloxy)-phenoxy]propionate} is a grass-specific herbicide marketed under the trade formulation 'Fusilade'. Fluazifop and other aryloxyphenoxypropionates act by causing a rapid necrosis of the meristematic tissue of sensitive plant species (Shimabukuro et al., 1979) . The mode of action of these herbicides appears to be through an inhibition of fatty acid and, hence, acetyl lipid synthesis (see Harwood et al., 1988) . Furthermore, this action on lipid formation occurs in the absence of any detectable effects on CO2 fixation or carbohydrate, amino acid or nucleic acid metabolism (Hoppe, 1981; Walker et al., 1988) . Cyclohexanediones, such as sethoxydim, also appear to act in a similar manner (see Hoppe, 1987; Harwood et al., 1988) .
Since the absorption, translocation and metabolism of aryloxyphenoxypropionates or cyclohexanediones appear to be the same in monocotyledons and in dicotyledons, it seems probable that selectivity is based on differences in the target enzyme. For that reason we have studied the inhibition of lipid synthesis by fluazifop in more detail. Reports of our initial observations have been published Harwood et al., 1987 Harwood et al., , 1988 This enzyme was assayed in a desalted Sephadex G-25 fraction of barley and pea leaf tissue prepared as described by Nikolau et al., (1984) , but at 4 'C. Activity was measured in the acid-stable fraction by liquidscintillation counting after subtracting blanks for nonacetyl-CoA-dependent labelling. In barley the enzyme was assayed by the method of Thomson & Zalik (1981) at pH 8.3. The enzyme in pea extracts was assayed by the methods of Mohan & Kekwick (1980) and Thomson & Zalik (1981) (Hoj & Mikkelsen, 1982) . In the latter case, a relative increase of acetyl over malonyl units for condensation is known to decrease the chain length of fatty acyl products in several plant systems (see Harwood, 1988) . Even from [2-'4C]malonate, which is used preferentially by the endoplasmic-reticulum elongation systems (which synthesize stearate at appreciable rates), a shift in the ratio of C16 to C18 products was seen also at intermediate herbicide concentrations ) (see Table  2 for the effect of increasing primer acetyl-CoA concentration on labelling patterns).
Unfortunately (Table  3) . The above three experiments had all indicated that acetyl-CoA carboxylase, rather than fatty acid synthetase, was the site of fluazifop action. More importantly, the systems used ranged from tissue preparations to subcellular fractions, so that we were confident that we were measuring a consistent physiological phenomenon. A direct action of the herbicide on acetyl-CoA carboxylase assays was found for barley (Table 4) , but not pea, preparations (results not shown). Burton et al. (1987) also noted that haloxyfop (2-{4-[3-chloro-5-(trifluoromethyl)-2-pyridinyloxy]phenoxy}propionic acid) and sethoxydim {2-[1-(ethoxyimino)butyl]-5-(2-ethylthiopropyl)-3-hydroxy-2-cyclohexen-1 -one} failed to inhibit the acetyl-CoA carboxylase from pea leaves, but were active on that from maize (Zea mays). Since fluazifop shows stereospecificity in its herbicidal action, we tested purified preparations of the R and S Vol. 254
stereoisomers. Inhibition studies showed that a halfmaximal concentration for the R isomer was about 4/tM (see Fig. 1 ). When the contamination of the S isomer by 7.500 of the R isomer was taken into consideration, no activity could be detected for the S isomer (Fig. 1 ). This agreed with the herbicidal action of the R isomer . Previous data (see Harwood et al., 1988; Hoppe, 1987) Burton et al. (1987) for haloxyfop and sethoxydim, they raise the intriguing question as to why the acetyl-CoA carboxylases from those monocotyledons and dicotyledons so far tested should differ in their sensitivities to such herbicides. In addition, the relative insensitivity of the labelling of very-long-chain fatty acids from [1-14C]-acetate by elongation reactions Walker et al., 1988) raises the question as to whether there is an extra-plastidic acetyl-CoA carboxylase in monocotyledons which has a structure different from that of the chloroplast enzyme.
